[Biological characteristics of mesenchymal stem cells in human umbilical cord blood and their supporting capacities in ex vivo expansion of CD34+ hematopoietic stem cells].
To explore the biological characteristics of mesenchymal stem cells (MSC) derived from umbilical cord blood (UCB) and their supporting capacities in ex vivo expansion of hematopoietic stem/progenitor cells (HSPCs). Low-density mononuclear cells (MNCs) from UCB were cultured in IMDM containing 20% FBS to form confluent adherent cells through 15 passages. Some cytokines in the conditioned medium were determined with ELISA. UCB-derived adherent cells were displayed with antibodies and analyzed with flow cytometry. The supporting capacity of UCB-derived adherent cells for ex vivo expansion of CD34(+) cells was assayed by co-culture in a two step culture. UCB-derived adherent cells were induced for chondrogenic differentiation with chondrogenic medium, and the induced cells were analyzed for the type II pro-collagen gene expression with RT-PCR. The mean number of adherent fibroblast like colonies derived from UCB was (3.5 +/- 0.7)/10(6) MNCs. UCB-derived MSCs could survive for at least 15 passages of expansion. In their undifferentiated status, UCB-derived MSCs were CD13(+), CD29(+), CD90(+), CD105(+), CD166(+), SH2(+), SH3(+), SH4(+), CD45(-), CD34(-), and CD14(-). Stem cell factor (SCF), interleukin 6 (IL-6) and tumor necrosis factor alpha (TNF-alpha) could be detected in the supernatant of the cultures. The MSCs cultured in chondrogenic media could differentiate into chondrogenic cells and express type II pro-collagen mRNA. UCB-derived MSCs could support the proliferation and differentiation of UCB CD34(+) cells in vitro. UCB-derived MSCs are similar to those derived from adult bone marrow and can support the proliferation of hematopoietic stem/progenitor cells.